C 10 H 9 Cl 2 NO4, orthorhombic, Pbca, a = 11.151(2) Å, b = 7.0923(14) Å, c = 29.243(6) Å, V = 2312.7(8) Å 3 , Z = 8,
.
and removing water. The reaction mixture was cooled and washed with water until the organic phase was colourless. The organic layer was extracted with EtOAc and dried over anhydrous MgSO4. Evaporation of the solvent under reduced pressure gave the crude products. 50% NaOH aq. was dropped into mixture of 0.05 mol dioxolane, CHCl 3 (60 mL), anhydrous Na 2 SO4 (30 g), and triethyl benzyl ammonium chloride (TEBA) (2 g) at 0°with vigorous stirring for 24 h. Then 100 mL water and 100 mL Et 2 O were added into the mixture. The aqueous layer was extracted with ether. The organic layers were combined and washed with water and dried over anhydrous MgSO4. The ether was removed by distillation and the residue was subjected to silica gel chromatography eluting with ethyl acetate-petroleum ether mixture. The product was collected as white solid in yield 32.6%.
Experimental details
H atoms were then constrained to an ideal geometry, with C-H distances of 0.93-0.98 Å. The U iso values were set to 1.2Ueq(C).
Discussion
The 2-dichloromethyl-1,3-dioxolanes as an important class of heterocyclic compounds have received considerable attention with their biological and pharmacological activities [1] . 1,3-Dioxolanes were commonly used as fragrance, pharmaceuticals and protecting groups for ketones, aldehydes, and 1,2-diols [2] , and they were also an important industrial high boiling solvent which could be used as a plasticizer, curing agent, pigment dispersing agent [3] . MG-191 (2-dichloromethyl-1,3-dioxolane) is a herbicide safener with high e ciency and good selectivity, to protect corn, sorghum, and rice from amides and thiocarbamate herbicides injury [4, 5] . As part of our work to nd more e cient and green methods for the synthesis of novel herbicide safener with better biological activity [6] , the title compound was synthesized by microwaveirradiated acetalization followed by dichlorocarbene insertion of dioxolanes. In the 1,3-dioxolane moiety, the distance of C8-C9 (1.453(4)Å), C7-O1 (1.417(3) Å), C7-O2 (1.415(3) Å) are in the normal ranges for a dioxolane. The angles of the 1,3-dioxolane, ranging from 106.4(2)°to 108.5(2)°. The torsion angle of C(7)-O(1)-C(9)-C(8) and C(7)-O(2)-C(10)-C(9) are 13.052(305)°and 5.293(312)°, respectively. The nitrophenyl moiety is almost perpendicular to the plane of the dioxolane ring. No signi cant π-π interactions were found in the crystal structure.
